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(54) Escrow storage device 

(57) A currency note storage device (10) for an ATM 
(50) comprises an endless rubber belt (12) carrying a 
multiplicity of outwardly -projecting flaps (22). the edges 
of the flaps attached to the belt being contiguous: the 
belt (12) runs around a pair of rollers (14,16) of such 
diameter that as the belt runs over them, the outer edges 
of the flaps are spread apart to form slots; the belt also 
runs around a pair of guides (18,20) of such diameter 



that as the belt runs over them the flaps are barely 
spaced apart. 

The. number of slots is known, and therefore each 
slot is addressable: the processor (62) of the ATM (50) 
records the value of the currency note m a slot, and con- 
trols a stepper motor (66) to drive the belt (12) so that a 
required bank note (34) is positioned adjacent a pick de- 
vice (38). The device (10) can also be used to deposit 
currency notes in an ATM. 



FIG. 2 
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Description 

This mvertion relates ;o an escrow storage device, 
that is. a temporary store from which single sheets of 
paper, such as bank notes, can be retrieved. The device 
may be used <n a financial self-service terminal, such as 
an Automated Teller Machine (ATM). 

It is known to provide an ATM having the facility to 
accept bank notes, cheques, bills for payment etc., and 
to place them in an escrow storage area, usually a cas- 
sette, but it is not easy to re-use the deposited notes 
without human intervention. Usually the notes have to 
be sorted into bundles of identical denomination before 
reuse. 

It is the object of the invention to provide an escrow 
storage device providing the facility to identify and re- 
trieve individual bank notes and the like. 

According to the invention there is provided a stor- 
age device for sheets of paper characterized by an end- 
less belt of resilient material carrying on its outer surface 
a multiplicity of outwardly-projecting flaps, the edges of 
the flaps adjacent the belt being contiguous; support 
means to support the inner surface of the belt: and drive 
means to drive the belt around the support means; a first 
part of the support means being of smaller radius than 
other parts of the support means so that when the inner 
surface of the belt passes over said first part, the outer 
edges of the outwardly-projecting flaps are spread 
apart. 

Preferably the storage device is provided with iden- 
tification means to identify each slot between adjacent 
flaps, and recording means to record the identity of a 
paper sheet placed in an individual slot, for example the 
value of a bank note. 

The invention will now be described by way of ex- 
ample only with reference to the accompanying draw- 
ings in which:- 

Figures 1 (a) and 1 (b) are respectively a schematic 
view and a schematic end view of the storage de- 
vice; 

Figure 2 illustrates a storage device in operation; 

Figure 3 illustrates a pick device for the storage de- 
vice; 

Figure 4 illustrates an ATM incorporating the stor- 
age device; and 

Figure 5 illustrates a control system for the ATM of 
Fig.4. 

In Fig. 1 a storage device 1 0 according to the inven- 
tion comprises an endless rubb r belt 1 2 running around 
a pair of relatively small diameter rollers 14,16 and a 
pair of relatively large diameter steel guides 18,20 On 
the outer surface of the rubber belt are a multiplicity of 
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OLitwarcly projecting rectang-jlar flaps 22. One edge of 
each flap s attached to the oelt 12 and the number of 
flaps and their thickness is selected so that, at the at- 
tached edges, the flaps are contiguous. 

5 As the belt passes over the rollers 1 4, 1 6, the edges 
of the flaps remote from the belt are spaced apart; th 
term "relatively small diameter* is used to indicate a sub- 
stantial spreading of the flaps, to provide tapered slots 
24 into which individual sheets, e.g. paper sheets or 

io bank notes, can be inserted. As the belt passes over the 
steel guides 18.20, slight spreading of the flaps occurs; 
the term "relatively large diameter" is used to indicate a 
slight spreading of the flaps, as shown at 26, which is 
sufficiently small for any sheet between the flaps to be 

'5 retained, whatever the orientation. 

Between the rollers 14,16 and between the guides 
18.20 the flaps 22 are essentially close-packed and par- 
allel, and close packing also occurs between roller 14 
and guide 18, and between roller 16 and guide 20. as 

20 illustrated at 28. The end view Fig. 1(b) shows the ta- 
pered slots 24, close packed area 28, and the slight 
spreading 26. 

Fig. 1 (b) also shows a pair of spaced guides 30 be- 
tween which the flaps 22 are positioned, and a drive 

2$ shaft 32 attached to the roller 16. 

The spreading of the flaps 22 to form tapered slots 
24 is assisted by the resilience of the rubber of the belt 
12: the outer surface of the belt stretches slightly as it 
passes over the smaller diameter rollers 1 4,1 6 

30 In Fig. 2, the storage device 10 is shown in operation 

with a number of bank notes 34 held between the flaps 
22. The device is arranged with the rollers 14,16 hori- 
zontal, and the guides 18,20 spaced below the rollers. 
In the horizontal sections of the belt 1 2 between the roll- 

3$ ers 14,16 and between the guides 18,20, the flaps 22 
are tightly packed and the notes 34 are held firmly, even 
when held upside down between the guides 18 and 20. 
As the belt passes around the guides 13,20 the flaps 
spread slightly but the bank notes are still held in posi- 

40 tion. 

As the belt passes over the roller 14, a bank note 
can be inserted into each slot 24 by an insertion device 
36 shown schematically. As the belt passes over the roll- 
er 16, bank notes can be retrieved by a pick device 38 

4$ shown schematically. 

One example of the pick device 3d suitable for use 
with a storage device 10 is shown in Fig.3. In Fig. 3(a), 
a bank note 34 is shown supported by a flap 22 as it 
passes over the roller 16. Adjacent the projecting end 

so of the note 34 is a pair of wedge-shaped rotary grippers 
40 each pivoted about a pivot point 42, positioned to- 
ward the narrow end of the respective wedge. The 
wedges are rotatable by first drive means (not shown) 
The thick end of each wedge has a convex surface 46, 

ss and the pivots 42 ar spaced so that, at the point of ro- 
tation wh re the convex surfaces 46 ar adjacent, they 
are just in contact. 

On the opposite side of the grippers 40 to the bank 
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note 34 s a pair of rollers rciatabie abcui their central 
axes' by drive means' {not shewn). 

When the note 34 is to be picked by the pick device 
38, the grippers 40 are rotated in opposite directions, as 
indicated by the arrows A in Fig. 3(b), so that their convex 
surfaces- 46 contact opposite surfaces of the note 34, 
and draw it away from the flap 22 towards the rollers 34, 
which receive the note. 

To place a bank note in position on a flap 22, the 
mechanism may be operated in reverse. 

The storage device according to the invention may 
be used in a financial self-service terminal such as an 
ATM 50 shown in Fig.4. The ATM has a display screen 
52, key pad 54. user card insertion slot 56, cash delivery 
slot 58, and cash deposit slot 60. 

In an ATM, it is essential to deliver the correct sum 
of money requested by the user, and the storage device 
according to the invention allows a single device to store 
and permit accurate retrieval of mixed denomination 
notes. Since the number of slots on the device 10 is 
known, i.e. the spaces between the flaps 22, each slot 
can be regarded as addressable: bank notes of known 
denomination can be delivered to a known address, and 
therefore a sum made up of mixed denomination notes 
can be retrieved by driving the belt by a stepper motor 
so that slots containing notes of the required denomina- 
tion are stopped adjacent the pick device 38. 

A control system for the ATM 50 allowing such a 
facility is shown in Fig. 5. A processor 62 within the ATM 
50 controls the display means 52, key pad 54, a card 
reader 64 connected to card input slot 56, and to a dis- 
pense means 66 connected to the cash dispense slot 
58, all of which are conventionally provided. 

The processor 62 also controls a stepper motor 66 
connected to the drive shaft 32 of the storage device 1 0 
(see Fig. 1 ), to a pick drive 68 connected to the pick de- 
vice 38, and to a deposit drive 70 connected to the in- 
sertion device 36, 

As the slots of the storage device 1 0 are loaded with 
bank notes by the insertion device 36, the processor 62 
retains in its memory a record of the value of the bank 
note in each addressable slot of the device 10. When a 
user of the ATM requests the withdrawal of a sum of 
money, the processor selects the slot nearest fo the pick 
means 38 having the required notes, and drives the 
stepper motor 72 so that the storage device 10 stops 
with each required note in turn adjacent the pick device 
38, which picks the notes and delivers them to the dis- 
pense slot 58 by known arrangements. 

For an ATM with a cash deposit facility 60, depos- 
ited notes can be sorted, validated, and inspected for 
reusable quality by conventional means. The reusable 
notes are supplied to the insertion device 36. which in- 
serts a single note into each available addressable slot 
of the storage device 1 0; th processor 62 records th 
address and the valu of each inserted note, so that the 
notes can then be reused. 



Claims 

1. A storage device for paper sheets (34) character- 
ized by an endless belt (1 2) of resilient material car- 
rying on its outer surface a multiplicity of outwardly- 
projecting flaps (22), the edges of the flaps adjacent 
the belt being contiguous; support means 
(1 4, 1 6, 1 8, 20) to support the inner surface of the belt 
(1 2); and drive means (32) to drive the belt around 
the support means; a first part ( 1 4 or 1 6) of the sup- 
port means being of smaller radius than other parts 
(1 8,20) of the support means so that when the inner 
surface of the belt passes over said first part, the 
outer edges of the outwardly projecting flaps (22) 
are spread apart. 

2. A storage device according to claim 1 characterized 
by first and second parts of the support means 
( 1 4, 1 6) being of said smaller radius, the outer edges 
of the flaps (22) being spread apart as the belt pass- 
es over either support means. 

3. A storage device according to claim 2 characterized 
by the first and second support means comprising 
a pair of rollers (14 ; 16) of relatively small radius, 
there being further provided a pair of curved guides 
(18.20) of relatively large radius. 

4. A storage device according to any preceding claim 
characterized by further comprising pick means 
(38) adjacent the outer edges of the flaps (22) as 
they pass around the first part of the support means 
(16). < 

5. A storage device according to any preceding claim 
characterized by further comprising insertion 
means (36) adjacent the outer edges of the flaps 
(22) as they pass around the first support means 
(14). 

40 

6. A storage device according to any preceding claims 
characterized by further comprising identification 
means (62) arranged to identify each slot between 
adjacent flaps (22), and recording means (62) to 

45 record the identity of a paper sheet (34) placed in 
an individual slot. 

7. A storage device according to any preceding claim 
characterized by the endless belt (12) being a rub- 
so ber belt. 

8. A financial self-service terminal comprising a proc- 
essor (62). a display (52), an input device (54), a 
card reader (64), a banknote storage device, and 

55 banknote dispense means (66), characterized in 
that th bank note storage device comprises an 
endless belt (12) of resilient material carrying on its 
outer-surface a multiplicity of outwardly-projecting 
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f'aps 22; re ecges :f the flaps adjacent the beit 
being contiguous support means (14,16 IS. 20) to 
support the inner surface of the belt (12); and drive 
means (32) to drive the belt around the support 
means: a first part (14 or 16) of the support means s 
being of smaller radius than other parts (18.20) of 
the support means so that when the inner surface 
of the beit passes over said first part, the outer edg- 
es of the outwardly projecting flaps (22) are spread 
apart. *o 
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FIG. 5 
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